Superoxide radical-mediated endothelial injury and vasoconstriction of rat thoracic aortic rings.
Endothelium regulates smooth muscle tone in response to various agonists and antagonists by release of vasorelaxing and vasoconstricting factors. It also has been postulated that superoxide radicals, which degrade endothelium-derived relaxing factor, exert smooth muscle-constrictor effects. To determine the role of superoxide radicals on vasomotor tone, we exposed rat thoracic aortic rings in vitro to a superoxide radical-generating system of xanthine and xanthine oxidase (X + XO). In rings with intact endothelium, X + XO caused modest smooth muscle contraction and increased vascular sensitivity to both l-epinephrine and thromboxane A2 (TxA2) "mimic" U46619. These vascular contractile effects were more pronounced in rings without intact endothelium. In the supernates of vascular rings with intact endothelium, TxA2 and prostacyclin metabolites were identified on exposure of vascular rings to X + XO, indicating stimulation of the cyclooxygenase pathway. Although both superoxide radical scavenger superoxide dismutase and cyclooxygenase inhibitor indomethacin blocked release of TxA2 and prostacyclin, only superoxide dismutase blocked the contractile effects of superoxide radicals (p less than 0.05). Neither catalase nor mannitol had any effect on X + XO mediated vasoconstriction, suggesting that hydrogen peroxide and hydroxyl radicals did not participate in the observed effects of X + XO. Exposure of vascular rings to X + XO revealed extensive endothelial disruption as determined by scanning electron microscopy. Thus superoxide radicals exert procontractile effects on vascular smooth muscle and enhance its response to l-epinephrine and TxA2 mimic. These effects are probably exerted by injury to the endothelial barrier.(ABSTRACT TRUNCATED AT 250 WORDS)